The main purpose of this paper is to find a positive constant d such that the diameter d(M)^d when the sectional curvature K^l.
In this paper we consider the case that the manifold M is homogeneous. In [3] the author proved that d = n/2 if the manifold has a big isotropy subgroup. It has been left to study the case that the isotropy subgroup is finite. Hence we shall mainly study invariant metrics on a Lie group and prove that the number rf>0.23 if the sectional curvature K=£Q (Theorem 5.1). § 1. Fixed Points of Isometries Let M be a compact C°° manifold with a Riemannian metric g. Let d g ( , ) denote the distance function on M induced by g. Let /(M, g) denote the group of isometries of (M, g). Let p be a point of M. We denote by I p (M, g ) the isotropy subgroup of J(M, g), i.e., Proof. In case that k= 1 and A is the identity component of I p (M, g\ this is Proposition 4.2 in [3] , The proof in it is still valid for the case that A is a connected subgroup of / P (M, g) without any change. Hence we obtain length^ (7) = -jj-length kg (7)
The Length of a Killing Vector Field
Let (M, g} be a compact Riemannian manifold as in Section 1. (
Then from (i) we obtain
On the other hand, from (2.1) and K g^l , we obtain
Hence it follows from Proposition 2.3 that g 2
We note that
Since we can choose the direction of y at y(Q) = p arbitrarily, our assertion is clear.
Q. E. D. § 3. The Sectional Curvature of Invariant Metrics on a Lie Group
Let G be a compact connected Lie group with a left-invariant Riemannian metric g. We denote by g the tangent space to G at the identity e. Let X be a tangent vector to G at e. We denote by X L the left-invariant vector field on G such that the value X^ of X L at e is X . We also define a right-invariant vector field X R similarly. We denote by g L the Lie algebra of left-invariant vector
and the curvature tensor
Proof. For a vector Z e g, we obtain
Let a be an element of G. We denote by R a the right translation by a. Let di; be a bi-in variant volume element on G with \ dv=l. We define a bi-JG invariant Riemannian metric g on G by g = \ R*gdv.
JaeG
Let H be a finite subgroup of G such that g is invariant by the right action of H. Then there is a Riemannian metric on G/H such that the projection (G, g) -^G/H is a Riemannian covering. We denote the metric also by g. We also define a Riemannian manifold (G/H, g) in like manner. The diameter of (G/H, g) (resp. (G/ff, #)) is denoted by d,(G/ff) (resp. d § (G/H)). K g denotes the sectional curvature of (G, g). 
Hence the assertion is clear.
Q. E. D.
Since both metrics g and g on G are left-invariant, from Lemma 3.2 we obtain Then 
(ii) Since g and R*g are isometric, we obtain 
1). We take vectors X,Y(€Q) such that g(X, X) = g(Y, Y) = l and g(X, F) = 0. Then from Lemma 3.4 we obtain

K (Y Y)-9(R(9)(X,Y)Y,X)
Xt -~(#*#)([7 L 9 [7 L , r L ]] e , X%) = ( \(R*g)(R(R*g)(X, Y)Y, X) JaeG ( -(R* a g}(U(R* a g)(X L , Y L ) e , U(R*g)(X L 9 Y L ) e ) + (R*g)(U(R*g}(X L , X L ) e , U(R*g)(Y L , (cos <^(G/£0)- 4 + sin 2 d g (G/H)(cos d g (GIH))~4.
Q.E.D. § 4. Hi-invariant Metrics and Finite Subgroups of a Lie Group
Let G be a compact connected Lie group as in Section 3. Let exp denote the usual exponential mapping from g to G, i.e., for a tangent vector XEQ y(i) = exp tX (teR) is a one-parameter subgroup of G such that y(G) = X. The usual bracket operation is defined by
X, 7eg. Let g be a bi-invariant Riemannian metric on G with sectional curvature X^fc(fc>0). We note the mapping exp: g-*G coincides with the usual exponential mapping of the Riemannian manifold (G, g) because the metric g is bi-invariant. For non-zero vectors X and Y of g we denote by * OX", 7) the angle which X and Y make. || || denotes g( , ) 1 Proof. Since the metric g is bi-invariant, the isotropy subgroup I e (G, g ) at e contains the inner automorphisms Ad (G) of G. Since the fixed points F(Ad (G)) is the center of G and since che center consists of finite points, the assertion follows from Lemma 1.1.
Q.E. D.
Let H be a finite subgroup of G. Let h be an element of H\{e} which is the closest to e. Put Z(h) = {x e G ; xh = hx] . Proof. From Lemma 4.4, we see that the minimal geodesic from e to h is unique. We denote the geodesic by exp tX (O^r^l), where Zeg. Since for any x E Z(h) the inner automorphism by x fixes the endpoints of the geodesic and since the minimal geodesic connecting e and h is unique, we obtain x(exp tX)x~l = exp tX (O^^l), which implies that
Since G is semi-simple, the assertion follows from Lemma l.l. Q.E. D.
Lemma 4.6. Suppose that H£j=Z(h). Then for any aeH\Z(h) d^(e, a)
Proof. Theorem 4.7. Assume that the group G is not abelian. Then the following (i), (ii) and (iii) hold.
Proof. Let Z be the identity component of the center of G. We put G' = G/Z. Then G' is semi-simple and if G is simply connected, so is G'. The metric g on G induces a Riemannian metric g' on G' so that the projection n : G->G' is a Riemannian submersion. Let (M, g ) (see also [3] ).
Hence we assume that dim / P (M, #) = 0. We denote by G the identity component of J(M, g) and put H = G n I p (M 9 g) . Since the projection G-+G/H = M is a covering, g induces a left-invariant Riemannian metric on G such that the projection is a Riemannian covering. We denote the metric also by g. It is invariant by the inner automorphism by H . We define a Riemannian metric g as in Section 3. 
